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*«i¥*><t* x t'Jb? > is* * Mmmn ^ > * 

ii£3SiK l> 5 y*JA?t:ftlx b'>y h^fci«a: 
^cfis^f l TMiR^ t'jh7 > ? tf&th striae * 

BESrEPSD LT Sf&MtKV- FttdlSfES ix^-* * 'J h 9 
y VA m fc^- x'ro X 5 A £4t ') #J«*R £ Wi" 

ti&C h ^*/W8 h =7 WA9 U mii h >*ti-m h 
v yitAfW— hW&fc, VtgmU<r>^> */l> 

Ufrb h >*fvmmzx <ommzimz-£x set* ^ v 

t § m& h >*)i-m vi> iSAftfmm 
a&bK&m&zwm^&mxm 1 

tBimSIS* 

vs^x^ jwiM«ttsnx:N an D?ijit 

[it mm* ) ffiia* * uftamt* «gro^ * u h 9 

[m*fl[5 ] 1MB** tfJWMWi* 'J h 5 

>- a * nmm&mztiK. nan d^ma* w l . 

£^ru mmhyy^A^ zmmvtmz LKW&x-mm 
v -v f-HS&^x-^^^t-TfliriaN an urn 

m&m 6 ] Mia n y^wffl h 9 y ^ h 

tm^7) luiahy^/Ufflh^y^A^iiHifiaNA 

n d n tzti v *x e v v im<r>mK va ? izmts 1 



a.. 

[ IH^JS s ] ffirlB H > *^ ffih?> ¥A 9 tifflfK a n 

D ?ljtcfc V •» X f •>/ h js«fl<7)3I}R I- 7 >' v X ^ (CW^ L T 

a. 

i: . ffi^-^rp^^A^nTWx^is^Tiam^ 
^^«^ttiait^B«. 

c is^jg 1 0 ] tmmmzfo ^®m.<r>* * u 1^ 5 > ^ 

iffi&m in stria i- y^nm h 5 > va ^iimieN 

•caas ^ nx ^ & if^Ji 3 aatto^m»*^ii«ttiB«» 

a, 

[tf^il 12] WK h > '^'kffl I- 9 > VA ^(ifltflBN 

a n d mzte ^xmi&mmcomR i- y >^a 9 izm& l 
x &g£ nx ^h9it#m4 imco^mm^m^mz^m 

So 

[ m&m 14] b" -y h t&UBKcifiv vfilrilW^ q& 'J h 5 > 

t, ni^-^rn^'^A^ff^fx^if^ii 2ie»^ 

##frT#^14fBi^ia. 

ztihmRhjyiSAfZftvxvv bmn £i/mm& 
-7- vmztmznx % h msmM^mmkW&'T 

rn /^AfKif- * rtsswts ttftia^ * u ism 
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(3) 
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[0001 J 

JMH eiig^Sfc J: IR «r f - * TD 7* 7 A#i£ (CM 
[0002] 

[flSfctfjgfflf] flg*. E PROM, 7 9 y > 
hxu;bnyaA (OT. CHE) (: < t t )7o-f-( 

n o RS^^(f-^«cyB«ia^£src% ~> £ . l 

[0003] W±tf)gR.*>.-, , tfflRNtt.* ^£ 'J h 7 >>" 

x^^mmmi'CNA mam&imi . 2{ict>n an 

^CktCiO. H*Sffl:S:3l«U^N A N DM7 7 y v 
***y**iigS$ii-a^ 

[0004] — «W$rN A N DM7 7 >y v a^^E U (Cfc 
V »T , M*»flstt s j8ITC NAN D?IJ 7"0 y 7 tf)£»7 - F 
ffilZO V, ^StRN A N DJIJ70 y ^cO^y- F«*5 J: 
tX^'JTWOffifctCiSmEE (fcfc;t«f2 0V) ££p 
tWth. jMJRN AND?ij7"a v ^C7)^t 'J l- 

7>^'7^<o^-. 7D-t < >7'y-bfrt>mmizmf- 

I # ifctofvt . X * 'J I- 7 >- i^x * c7) t § ofiMffite 
h LT . ?t t 3 VffiKfcsSr* . 
[0005] — f-^<orn/7A|)ff(i, jsiR-t 

8V) ^ v rn/5At<§ (lf-^) 
^t'Jh^^X? tfSHKS it* h' y h »(C 0 V s TO 
^A^ltT^ (Of-?) ^'J h^V^X?** 

SBRSftfctf-y MRfc*(BKE (^tx(i'SV) £30n 

•T?.. -5-0^, 7-n^"7A-f/<^SJR^^:t; h7>^ 

X?c7)^. 7D-r4>'^y-h^®^7»l±A$ft 

y7hU, ^tx{f2Vgm3 : 5r«.. 
[00 0 6] mNAND^^'yyi^t'JCfi^ 

Nordheim) h y*JtWfeJ: ttft^KSfcf" 
v 7'|*)#EE» 3 1 0 . 

€'Jh7 y>'7. ?~mzT- ?7°a^7 AjWtjMi**: 

[00 07] 



A N DM 7 7 y :y a ;< * 'J li , WT<WJ& Z^-fh„ 
-tttbh . N A N DM 7 5 7 i- ' a. A ^ U — 9 V'U-f 

2AW oiO. fcJ:-e4 00 0*(ct*ife«>, M 

iH^T-^TO^AiWfti, 7D/7A^t'J h7> 

y 7t I 0 ig Lff ') ^S-7-d 

[0008]C1 crtfztb s 7*a ^ 7 U 7 r W 0^*'' 
^5 A/^ y 7 r 4 KKfrcfc f -y h i^mffi^-W 0 W 

h ^©iciatt <iix^- ? Sr 7 y f-T I. titbcor- 
9 7 y f-HIHMi. «t>H«ES:a ^ fc*!>*Wffift«fc 6 

[0009]±1 UfcRI»a*»* L T , 
— TOWW^tcaU, i«jl7*Oiy'7A*foTgg-<:'. L*»i# 
b'-y h^f-? 7 yf-HWOl^-f T^hfrWjrN 
AND^^yy^t'J <7)|lf L- V ->7'0 ^ 7 A^i^ . 

^tl^rlEEE JOURNAL OF SOLID- 
STATE CIRCUITS, VOL. 30, NO. 
11, NOVEMBER 1 995 p 1 1 5 2~p 1 
1 5 3Kfc(7l>fexL fccfctf F i g 5-F i g 6 . 
[0 0 10] iML^»i^$il)tf-?7'D/7 
A|&mi. rD^AJMtM^ty I-7>-S/'7.? 
fttmSilfcN A N D^lJ$r 7 P-f ^^"W^i: LT , 
^KNAND5a<0^-r>*;WW«E*. ±i: tT^MM 
, 7-H*CWapSn4V'C^E (?^i:^{f 1 0V) t« 

&E.®im. *)v? 7-x vmw t w£tis . 

[0011] H8*i. ±££L7*Cb,W77'-7> hiftf^^i 
0 N AN DM7 77yi>t'J 0-f-?7*n ^9 A $:^t 

a «^<ottfl! t KHB-r * atom?*} a . 

[0 0 1 2] IH8<7)NANDM77 y^^t'JIi, <1 
SLh. 2*Ob'-y h«tC««Sii^NAND5«la|5t=4 

y h y v "jx 9 im$mm $ ixrz^nx * y 

li, l^NAND^iJtciS^M^ixS^^y l^yy 
x ? <?»14 1 6 fflKflW^HRWr* . m 8 c ii v i 
T. BLa, BLblit'7 MUS-^L. t*-yhi^BLa 
^U2<icOSlRh7^Sy7x?STl a-ST2a. tij: 



.410148688A_I_> 



tMffltf)** 'J h9>"^MT 1 a— MT4 a*WI 
«a«9itfcNAND5ll*««tt$it*. t'yh«B 
Lb(Cli2a<0jB«b5>-^^ST 1 b~ST2b . 
feJ:tX41i<7J^ ; t 'J l^>y?^MT 1 b~MT4 b# 
*5l»tt*fufcN ANDJFW«**3il* - MtR b 9 > ^ 
X.^^ST1 a*5«fct/STl btiS51NAND?i|aiR» 
sli i/ZX 9*WP3*u MiK b yy> 'A * 9 s T 2 a fc 
J;tfST2bl4S?2NAND ^J3»Ril S L 2 £ <t 0 MM 
SiX&. Xt , Jh7>y^?MTla-MT4a 
fcitfMTl b— MT4b«*ftW7-b'»WL 1~ 

WL4fcJ:»)««S<x4. 
[00 131&C. @8«NANDl777ya^t'J 
tcfekvc . 7- H*WL 2 Sa«tT^—>*rn^9 A 

»J h5>5^*.**C*9. MT2b*»To/9At^*J' 

4. 

[00 14] ff, NAND*MHR«SLlfc«R*E 
V CC VCC (3. 3V) , Sj)?iSL2i:S«tEGN 
D (0V) SrEPflnLT.. 7°n^A*r^it-f^&.* ; £ 'J 
h9>^**MT2 aiWWK&fufctf v hftBLaCt 
i®«EEV cc VCC (3. 3V) , rn^^A-t^t^^ 
»J h5yi/'X^MT2b tfmWlZ ilfc b* -v hiBLbC 

S3ffi«EGND (ov) amtnztii. mz. wtv- 

HIHWL2^7'a^7A^EVp gm (tzbzM 1 8 
V) ^S^-KiWLL WL3-WL4t/« 
«EEVpass (^titf 1 0V) //EpflaSixS. 
[00 15] ra^AJ-iit^^t'J 
h5Vy'A^MT2 aAWJlfcNAND?|Of 

fffVpa s 8t^t^*»7*>J y^tCj; 0 s 7" 
J-yiSX?MT2 a^<0f- 

B r =C- ins/(C- 
[0021] i: rn/7^*^y-Xh 
t&ftH-fcVVtli. < 1 ) ^ vc CO 7 - 
JnrnEcOjna^i^&av HWWrNAND!77-y 
^ a ^ U tC*3 </Vt N A N D ?l| £ »«f & 7 - H «* 

iSctil 6 *gJKt*fc ^HBK^- HUfcttlP-t* 
ACXWEtfSKWfc**. .k-jT, ( 1 ) 5«i (3 ) 3$ 

[0022] 
[f&3 ] 

Vch=Br*Vpass —(3) 
[0 0 2 3] Vtztf^T. Br **0. 8. Vpass = 
lOVfTilK. Vch^SVh^O, £#7°a/7A 

[ 0 0 2 4 ] _B$ L-^-t /W7 7*-X b ttf^fc: <fc I) N A N 
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^ rn/7i.t^^t , JV5y^X^MTl 
b $ ilfc N A N D ?ijc0*-r y */HWil**ft*EG 
ND (OV) WftJgSfU afiR7-K*fcEPJn$itfeT 
n/7AlEV p g in i: aMX&MiZ X 0> ^ * V b 9 f 
X ? M T 2 b 'SCO f f - 9 7' o ^ 9 #* & § ix . I £ V * 

V*»/b2VgEt^«>-.. 

[ 0 0 1 6 ] 09 ( a ) . ( b ) 14. .h&Lfc-fe/W?- 
^-^.Mb^*UWW-*A:«><oB , C*>0. 129 (a) ti 

^y—y-x h miwzto if & r n r ? j+m± n a n 

D?lJl*KO 1 <ic7)^^ 'J h ^SI^U/S t<Ot'fc 

0. EB9 ( b) ti.ZOWmWBiX'hh. 

[ 0 0 1 7 ] 09 ( a ) VCti?- h'IRWL 

^ v^y- h F Gco^iiL V c h(47"-X h $n 
fcNANDJIf'*>'*;Ktt.'C- onoliayhn- 
7 a— r -f V7'y- h ^<0 3 MfefUtCffiift 
Sn*flWB*M. C- t ox(ib>'*/l'8tfLJSI i g4> C 

- chiiv -x/ b* -f yammmm^ts * 

yi?*-?<M-*V*)V%mSX*foh. ttz. L- dep 

1. £tz. 09 (b) (Zt5V-»T. C- i nsiim^M. 

c- o n o t h >*>m<um&c- 1 o yLcvmmwt 

[0 0 1 8] 09 (b) cO^fiOilllSS^iO. -fe/^^T*- 
Xhl?)f^B#C0NAND?'l)^ J ry^-;H;{i!:Vc h(i ( 1 ) 

[0 0 19] 

[Sell 

Vch = Br*VC ••• ( 1 ) 

-Z\X\ B riiTIS ( 2 ) ^X'm.i^ixh^z)Vyy-X 

0. 8Sftfc:Bl5e-r4 . 
[0020] 
[»2] 

ins+C- ch) ••• ( 2 ) 

r^b^^t'fei.. 

[ 0 0 2 5 ] U>»U ±ie-fe^7 7'-X bW^Sr^i" 
4fc«>Wi. -b;W77'-7v b^B r SrSteHT'b 0 . 
6-0. 8 -fe/l^77'-7.b^ 
*B r3W*7i-tkit*V\*^i. NANDJIf-^y*^ 

*(ftVch*9t*»c±»t*w^«>, 08comii. # 
MRjt%U b7^^'X^MT2a^LTlS7°ai/9^ 
*<ff *><Xi ^Iffitt* 1 * * . A °^tffV p a s s Sr 

iS<-T^i tl^J: 0 ^*n^t(4V c h £ i> *>±tf J: 



SDOCID: <JP 41014968BA_I_> 



ftfflW-l 0- 1 4 9 6 88 



MT 1 b „ MT3b -MT4bCWUi7'D/7A*' 

im®WHz- 1 Mi* 0 L&Mtih . jJNMR* * 0 b y 
y >x ? \zn LXWcrnfy Atffttoix* v >t%£X\h -.> 

[0026] NANDi77"/x^t(J WrV v-f Xffi 
mzte v >T s ±M L fclBHB Sr 0»f * fc* -ten 7 7 - x 
MJ&ipB r it* <»»tt*fc«>(Cii. 
( 2 ) *J: •) V— X- l'W >«®MJ«$-i-tf^t 'J 

h 5 yssx*0>++ y^ju^i^&c- c h $t^n^ < -ft 

t 0 0 2 7 ] fcC *># N JbKcOJ: 'j bPSTOMMUK* 
ffi<»^-*L0T. 09 (a) tzmiZtl&&2M&W*) 

IXS^V by yiSXf&kt/miRh yy>X? 

A' >*/MbFIIliv$:< & 0 . vniWIWfoWfcWC 

§■•£<-$:.£>, o4 0. fi»<0NANDl777y^t 

t^t'jb ?->&x sax vmn byy s Jx 9 

4 xf-ym&nmKti&mnfctfmi.Lxwxt i>m 
mtzztimmx'fo&. 

[0028] M 10(a), (b) lilMLt: I- U- b" 
*y<r)mi&*^-tyy?X'h&« H10 (a) (cfc»,> 

t. fltttti-rf^y Tl"f P7i/I/ (WELL) iiJ^Nd 
opej, JiWi-t/U^^"— X l-2&^B r Sr^LTl^ 

ttzmi 0(b) tefevvtli, flWfcti^^UTl^-f 
PWE L LfJtSEN dopet ^WlJi^ t'Jh^^yX 
^HXUMiKbyy^y^com.^y^iHm^m i n 

[0029)310 (a)^«tO. -b;U7 7*-^h^ 
B r $r^tc«|R-ri)Av:Wc:{iP WE L Li§U£N d o p 
e ISJg-t 0 » mi 0 ( b ) tcj; 0 . P 
WELLig^Nd op e£<R<!SSrr& 
a£***i J:t*atiR h5>-yx;«Sft y^Wb&W 

[0030] #&BJ?ti, W»fcUi*T*3<Xfcfc 

T\ L*^7^VX^-7iSfttC0^if^T r -^7*Q7'5JU 
■fcfls* fr 3 w t tfTS I. N A N D £3H£ti^ftttiEtt 

[003 1 ] 

-sat* iixftn^^y- hmsicfe txmmttm&mwz 

hhMiRhyyzSxfZH-LXtv b&tS&Vtm&lz 
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mmhfz* * y js»»**v h y ? xtftcffiBsn, n 

- vmzmmzixx % & *mftT*w$>mm&mx'b -> 
x, j r—?Tv7'yi>mffi. mw,vy>>x-?zim 

fflmizm* LX MIR* t y h y vVX ? tftethmi 

* * U ^fflio^-r y^/H^lfi^ 7n-f-( 

IB t Lfett . mk* t 'J 1S«»<0^ y >" *;HW*» t h >- 

*/t«tfc: i mmm^itx * v tmm^ 

* > *;WK«ia«: 7*d ^7 * T±# § € , 7' 

□ ^ rt*tci6 1 t Btria^ * y s»ta:^> 

v */p snwr o ^ 5 A^itm a * m lejMJK n 5 > ^ 
^^*«3iS*rtt«$*-c, Mtiiv-vmzyuyy 

[ 0 0 3 2 ] 4fc . ±KW«¥att. JJEaW b5yy 

a ^ t > * y «ac«s j: «otcm?'Ji~lfa$n. y- h«S 

•J S^lSBcO f - ^ y ^HKffi Sr 7* o 7 y d^ikWSL 4 f 
±#2 S k # , b > ^A-ffl h 5 >- i^'x ^ 

[0033] ttz, ±xi**:vi&fflm. «»^*y 

t±«i!C^^ =E 'J h 5 >- ^ ^'M^JlC^gE $ ix/c AND 
[0 034] 4fc, -*I6W4. l^tf-^^ro/ 

7^fe ii^f«**«-ffibit«,^* y h7^ fiflmm 

mwmmwzti&MiR by>¥x?&itLxt' ? bm 
tsxvimmzmmt} ixtz* =e y ®tmw vv**®. 
mes^ix . m-ftcox ^ y -t^ h yy-sx rnrnwy 

- hmmw- micmm^tix^t^m^mmt 
tmmm.cr>^—^y'uyy^iTmxh^x. ^-tru 
rjjjwm. wtxtu b^yisxftfi&t&mix 

y wmm- * >*iwwm<BL ^o-t^ >*t«b 
k ufca, ?mx*vmmm> j i- j ry*ii>Ufrto by* 

v*;l-#1tti7'a^7A«ih«fi4t'±#$^. 7*o 
*y*n&coy'a?'y2*m±QtiLi:tmZ-<tX. iMJ«v 

[0035] *^B^^«fcil(i\ T-^7*O^A|j|# 

iM^^y h^v^^^-ts^^y^su. /c 

i: ^.{f N A N D^iJ-^-^ y^gpoafiiS: 7n— r < > 
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W9> *J?s9— iStc^— ^'7*0^9 A*«tf*> 

[00 3 6] ^t'Jb5>yX^^rD/7AS; 

. £RN AND >' *JHMflHiM* 
FN h 4 JftJCiOTD^A 

*±*ffi*-C±*-f * . Ltzf/^X . 7- H«E|fllO«ff 
ami.il /TO > 9"l,Zi. 0 N AN D?H-v x*/HJBC0lt 

[00 37] 

[^HgcoHtfi^SR] Pfl 1 Ji*«Sfcf** NANDlf 

[00 38] E910NAND ffl#»K5Fi**fettiefl3SSK 
ti, ptrt-. 2*«t7 MCJMISWiNANDMl 
#tc4 PcO* * y b 9 >' v'^ * #S?1»R3 tvt&feto 

gwri*. l^NAND^JCII^ISttSix&^y l- 
9>^X*<0«U; 1 6 

[0 0 3 9] ilCi3^T> BLa, BLblJt'yMS 
fciRU b*«y h*f;BLaKU:2iIc0jgiftb 5 S 
Tla-ST2a, iSj:^^*^?^^ 
MT1 a~MT4a % $541* h^'WB Y^>^9T 
T a # WJt#M $ ixtc N A N D ffiPKMi S flT V * * . * 
fc. t^MlBLb fcti 2 flOBtt h^yy'X^STl 
b-ST2b, ^i^I^t^^^^^MTl 
b~MT4b. tSilXh^/Pffll^^^^TTb^ 

[00 4 0] miYy>^^9 9 ST I afc4t/STl 
bttmNANDJMHRIISLlfcJiOIIWSfu S8K 
b5>-^'X^^ST2a*3J:lN'ST2b{i^2NAND 

5i]aiJR^S L 2 4 0$IJf|l$a^ . * U b 9 > { J 

X^MTl a~MT4 a& 41>'MT 1 b~MT4 bte* 
<x-fix l 7-h'iaWLl~WL4^J;0S'JfflI$^l>. £^ 
fc, h^/Ufflh^y^'^TTa^l/TTblihy 

4 0 FN h5"*;HHJtteJ: ifcWv nan 

SBlNANDfliaMKIfcSLl , 8S2NAND 
?iJSSiK&SL 2 , &XVY y*wl4BBM8t*TL*>W* 



[0042102*4. HKONANDffl^fM^^tt 
IBttSSiKfc 1 cot'nM xffijicoBSB&t&WCifc 

|>. H2fctHvCti. STla, ST2ate>Mffih7^ 
y'X^ TTat4h> '^fflb5V^^. fc4yMT 

1 a~MT4ali^t l J h 7 V * £ ZtlZtUfi. bX 
ftO. H2I4H1 tC^t N AND a*ft*tt*»«ttiB« 

[ 0 0 4 3 ] CON A N Da^m»«t^»«ttSE*B6« 
\) ay f- hW&* . jK»J h«ag4± 

icxw^n^iipmeMUi 5 . stK h 9 > 9 s t i 

a . S T 2 a fe 4 1» > '*>HB h 9 > ^ T T a fS^c 

co h y^/vsgftM 3 ± . mHzmm®.&m 5 ±izmf&z 

y^STla, ST2afcJ:y t h>^fflb7y^ 
**TTa*>Mffly-h*SOTLl~WL4, SL1, 
SL2. TLS:^-ng2)lS^-KU y'J^yy-hlffi 
6, £54*/.** U h?yj/^MTla^HT4a, jS 
jRh5>^STl a. ST 2 atiXTfb y^fVM h 
=y > TT acOV-X±34y r 1* l^-f 7 1^4 

[0044] E13t±. IliONANDl^fW 

HT* . 0 3 CO^ 2 <9r^-f 5IJ4. S^Wt-H 2 

^/Uffl h9^^TTa»by ^^fiHUR 3 a *M ^ 

tttMix. mmam <:rztui4Sn miitf 

a<7)^is«j?sr#< mm* ztiz&n. 4 o««ff 
a'a-^tf n h y*jvnmfttz twxzimxb 

[0045] 13 1 CON AN Dm¥&fa^M%MZ 

mmizi5iiz,7-9y°n7'jM,mmz'o^xm4:i l zffi 
mwxtmr& . a4ti, "7-mwL2^ai^tT 

^_y 7 - a ^A5rtl.t^(:, MT2aA>'7"a/7A 

tm-rmx-hh. 

[0046] NAND^W4?.SLlfc4l^SL 
2CMEGND (OV) tfmuZtl. ^g-NAND^lJ 
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ttJ&T . "t^T »7- I'i&W L1-WL4(^ N'X^ff V 
p a s s (T^fc £{±'6 v ) tftmHix. h >*;H«BM 

hurt u=(i«Har?4 ^DiMaK^/t/uxffomE/^ 

;k*v t u n (fztlli'2 2 v ) ifiWMZixh . 
^ o-r •< > -^*0BW)*N an dw*-* >^;u^> 

<■> I- v h7/'yX^TTa-TTb LT> F 
N h > *>immz X 0 €^0^1* ttsMx . #NAN D?( 
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